Since enterprise resource planning process is important for growing and developed private companies due to productivity, in the business world it has found effectively its place. ERP softwares have gained much importance in recent years according to doing the jobs productivity needs. In this study, a solution method is proposed for a private organization that desires to re-evaluate the distributed ERP softwares of it owns. For this, most used multi-criteria decision-making method named analytic hieararchy process is utilized for determination of criteria weights. In addition a risk involving process called TODIM (an MCDM method), which is based on prospect theory, was chosen for risky and dynamic conditions in the study. Since the Nobel prize-winning prospect theory, including risk avoidance and taking situations in decision-making behaviors, has been integrated in TODIM's decision-making process. This process involves ambiguities as well as risk. Furthermore, the company's data privacy policy has been incorporated into the solution procedure with the fuzzy logic, which takes into account these drawbacks. Besides, it has been ensured that the cost criterion is integrated in a detailed manner. In the real world application, a selection is made between the renovation of the existing system alternative consisting of the scattered and different softwares -especially stressed on built-in software that only a majority uses-; this software's cloud alternative and a completely different rival software alternatives. The result of this study, which examines ERP software selection under uncertainties by adding risk and cost measures, has been influential on enterprise's preferences about this project.
INTRODUCTION
Enterprise resource planning (ERP) systems, which are the main subjects of industrial engineering, are systems that enable to see all the sizes of work done. Within this system, the dimensions of management, employees and equipment facilitate the process components and help to integrate them in a unique system. It This problem is either ignored or the dominant section often refuses to share information in particular. In ERP systems, it is ensured that the data entered in a corporate information system can be shared with other departments. The institution becomes more effective when information is shared throughout the organization [1] . In this case, the costs resulting from inefficiency and double transaction are avoided. Thus, not only in large companies in the world today, it has also become inevitable even for midsize organizations to implement the ERP system. The evaluation of ERP systems, or software in other words, is usually done by the management and information systems (MIS) department of the companies cause it is thought only cost-based. However, evaluation of ERP system software is a much more complicated process. Since the ERP system is concerned with the whole structure, it should be a process in which not only a department is included in the company, but also all top management is in common. ERP software selection has many dimensions such as cost, scalability, adaptability and so on. Generally, business strategy evaluation is done in the direction of the way that the institutions' doing business. However, when the ERP system is applied, employees may resist because doing business will change by the new software. Therefore, in the ERP software selection process, as many departments as possible should be included in the process. A slight change of mind in the way of doing business from the beginning will ensure that the whole business strategy is carried out in a healthier way and the desired success will be achieved.
As mentioned in the previous paragraph, many dimensions influence the evaluation process. Therefore, it is obvious that there is a need for a method that can evaluate with multi-criteria. In this study, analytic hierarchy process (AHP) solution method will be used for the related multicriteria process cause rationale of the model is very clear. This method proved to be a good alternative to many complex problems, and has understandable steps in contrast to the complexity of the process involved. In addition to these benefits, the AHP can also take into account both monetary and nonmonetary criteria. However, in order to evaluate the investments that are risky, there is a need for a more multi-criteria decision making (MCDM) method. Repetitive MultiCriteria Decision Making (RMCDM), mostly known as Portuguese acronym TODIM (TOmada de Decisão Iterativa Multicritério), offers a valuation involving risky situations. This model, based on the prospect theory developed by Kahnemann and Tversky [2] , was introduced in 1992 by Gomes and Lima [3] .
Many situations in everyday life include ambiguity and vagueness at different dimensions. In order to be able to fully evaluate the system, all information must be accessed, but in most cases there is a lack of information. Most companies usually do not want their financial data to be taken out of the company and used in a study. Zadeh [4] introduced an absolute mathematical outline with the name of fuzzy set in order to eliminate such deficiencies. Therefore, in this study, all the data will be taken as fuzzy numbers and the methods will be solved with fuzzy logic in order to come up from the above-mentioned deficiencies.
Wei et al.
[5] developed a comprehensive framework for selecting the most appropriate ERP system / software using the AHP method. Perera and Costa [6] have also applied another work for production companies by using AHP method. In Karaarslan and Gundogar's [7] study, they have made appropriate analyzes for the institution's culture. They then aimed to choose the most appropriate software from the last two candidates. In the plant, ERP software those who fit within the institution assessed only and they preferred the method of AHP.
Fuzzy AHP method was applied by Cebeci [8] in the textile industry. In the mentioned work, the solution to the problem of choosing the most appropriate ERP system has been sought. In his study, the author used a balanced scorecard system that turned strategic goals into performance drivers. With this method, he seeks to determine the key success factors. Kahraman et al. [9] provided the opportunity to explain the evaluations of decision makers linguistically in their work, and implemented it in an automotive company using the fuzzy AHP method. Further in cited study, the fuzzy AHP method has been used to choose among ERP outsourcing alternatives. Oztaysi [10] used the AHP method with interval Type-2 Fuzzy numbers in his work to select ERP systems.
A number of researchers have also studied the problem of selecting ERP systems with the analytical network process (ANP) method, which is a different MCDM method. Yazgan et al. [11] suggested a method combining an ANP and an artificial neural network (ANN) models and so they easily set up an ERP software selection procedure. It was found unnecessary to take the geometric averages of the expert responses while calculating in the related procedure. Ayag and Ozdemir [12] proposed a fuzzy ANP method that takes into account both numerical and verbal components in ERP software selection. A general structure for proper module ordering in the ERP system and a case study in a more detailed level are presented by Hallikainen et al. [13] . The priorities in practice for ranking these modules have been determined in the mentioned work. Gürbüz et al. [14] applied a hybrid model to the ERP selection problem by combining different MCDMs with the ANP method. Another hybrid study was carried out by Kilic et al. [15] for ERP software selection in the airline company. Kilic et al. [16] also combined another MCDM method with the ANP method and applied it to the ERP selection problem of small and medium-sized enterprises.
TOPSIS (Technique for Order Preference by
Similarity to Ideal Solution), a method similar to TODIM but risk-neutral, has found much room for itself in the literature. Rouyendegh et al. [17] conducted a reverse application integrating AHP and TOPSIS methods to select the successful implementors of ERP system. In another study [18] , a comprehensive decision support system with fuzzy TOPSIS was conducted in a real case of ERP selection before the implementation phase.
TODIM is an MCDM method based on prospect theory; although recently became one of the popular methods it is applied in different areas. Being a risk-sensitive method is also a sign that deserves this interest. Tosun and Akyuz [19] used fuzzy TODIM method in supplier valuation and selection. Fuzzy TODIM has also been used in the green supply chain valuation [20] . The authors have set benchmarks in the context of uncertainty for the green supply chain in their work and have argued that this may be the case in general. Fan et al. [21] combined the TODIM method with a fuzzy simple additive weighting method and applied them to a case study. Lourenzutti and Krohling [22] have generalized fuzzy TODIM methods in their work so that they can deal with intuitive fuzzy information. They have also developed a method that takes into account the vectors that affect the performance of the alternatives. In another study, TODIM method based on interval Type-2 fuzzy numbers was applied for green supplier selection in the automotive sector [23] . Qin et al. [24] used TODIM method based on triangular intuitive fuzzy numbers in the selection of renewable energy alternatives.
Furthermore, integrating different multi-criteria decision making methods has been applied to different problems. Integration of fuzzy AHP and fuzzy TOPSIS methods has been applied by Kahraman et al. [25] to the problem of introducing new product development. The integration of the fuzzy VIKOR (VlseKriterijumska Optimizacija I Kompromisno Resenje) method with fuzzy AHP has been applied to the selection of the afforestation area in the work of Kaya and Kahraman [26] . Baykasoğlu and Gölcük [27] integrated fuzzy TOPSIS with the Fuzzy DEMATEL (Decision Making Trial and Evaluation Laboratory) method and used it to solve the strategy selection problem.
In terms of selection of ERP system software, TODIM method emerges as a need in terms of risk based evaluation. In this study, by combining the fuzzy AHP method with the fuzzy TODIM method, we will choose among the alternatives of the appropriate ERP system software, based on the weight of the expert opinion.
While there is not much work on the cost-based evaluation of ERP systems, the following interesting studies have been found in the literature. A study was conducted to calculate the weekly cash outflows, cost of consulting to shorten the duration of the project and to monitor the performance of ERP implementation [28] . A cost optimization under budget constraints is done by Ahmadi et al. [29] in order to improve the preparations of ERP system implementation The parts of this study are structured as follows: In the second part, the criteria and the hierarchy of ERP software revaluation process are explained. In Chapter 3, the main subject of this study, fuzzy AHP and fuzzy TODIM methods are given, and then the proposed method, which consists of integration of these methods, is presented. In the fourth chapter, study done in a construction-based holding company has been tested with the proposed method. The results and discussions of this practice and the study are also explained in chapter 5.
THE EVALUATION AND SELECTION CRITERIA FOR ERP SOFTWARES
At first a literature survey has been done to determine the set of criteria necessary for fuzzy multi-criteria decision-making methods in the ERP evaluation process. The criteria obtained from this study were developed by the cooperation of the professionals (ERP system consultants, MIS director, HR director). Five main criteria: culture and structures, adaptation development, solution partner, productivity and fuzzy cost are determined with the conclusion of the meetings and analyzes made. In addition, sixteen subcriteria and nine sub-sub-criteria have been proposed in relation to the main criteria.
With special effort, the criteria are kept at these levels because otherwise the efficiency of the method is reduced. All main, sub, and sub-subcriteria agreed by the team are seen in Table 1 . Figure 1 shows the hierarchy required by the AHP method.
REVALUATION OF ERP SOFTWARES WITH FUZZY EUAC INTEGRATED FUZZY AHP AND TODIM METHODS
Fuzzy AHP and Fuzzy TODIM methods mentioned in the previous sections will be given theoretically in this section and the integrated method will be proposed by using the required steps individually. This integrated; in other word hybrid method is a combination of the steps of these two methods and will be explained in detail in sub-section 3. The representation is shown in Figure 2 in accordance with the relevant definition. Now consider any two trapezoidal fuzzy numbers; ̃ and ̃; the basic arithmetic operations between the two are shown in the following equations: where, ⨁, ⨂, ⊝, and ⊘, represent fuzzy addition, fuzzy multiplication, fuzzy substraction, and fuzzy division operations, respectively. The formula for defuzzification -called the centroid method-from Zeng et al. [30] 's study is applied as given below:
The method to be used for comparison of the fuzzy numbers is proposed by Kahraman and Tolga [31] .
It is advised to look at the relevant work for details because of space constraints in this study.
Fuzzy AHP Method
The AHP method developed by Saaty [32] has been used in a number of excess problems since its development. Buckley [33] has extended the classical AHP method with trapezoidal fuzzy numbers by using fuzzy comparison ratios. Buckley used this method because it is easier to expand into fuzzy numbers and, unlike the others, produces a unique solution in the reciprocal matrix. Hence, Buckley's work was preferred because of the use of trapezoidal fuzzy numbers in this study. The steps are briefly shown below:
Step 1: After the the decision-maker's judgement, compute the C comparison matrix whose components are ̃= ( , , , ) (all trapezoidal fuzzy numbers for all i and j). Figure 2 . A Trapezoidal Fuzzy Number
Step 2: Calculate the fuzzy weights (̃) using the following equations. For each row, take the geometric mean as:
where n refers to the number of criteria in the current hierarchical level. Then obtain the fuzzy weight (̃) as follows:
Then repeat this step for all performance levels ̃, ∀ (main, sublevel, sub-sublevel).
Step 3: Combine the fuzzy performance grades with fuzzy weights: The fuzzy benefit ̃, ∀ is calculated using the following formula:
A new model will be obtained by integrating the fuzzy TODIM method with the trapezoidal fuzzy AHP method's steps given above, and this model will be used to evaluate the ERP system software projects.
Fuzzy TODIM Method
The TODIM method, which can be translated as Repetitive (iterative) Multidimensional Decision Making in English, is a multi-criteria decisionmaking method based on prospect theory. The basic theory of the prospect theory, and the used multi-criteria method will be examined in the next subsections.
Prospect Theory
The prospect theory developed by Kahneman and Tversky [2] is presented as a significative model for decision makers in the presence of risky situations. Kahneman won the Nobel Prize for Economics in 2002 with this theory. According to this theory, people are reacting differently while taking risk depending on their gain or loss situation. In the event of having profits, people avoid risk; however, in case of loss, people are prone to take more risk. There is a value function in the prospect theory that expresses more tendency to risk avoidance and/or taking; it is shown as in the following equation:
where ∝ and are parameters related to gains and losses, respectively. represents the perpendicular property for many losses from the effective gain.
It is obvious > 1 if it is seeked for risk. In the mentioned study, the use of the values ∝= = 0,88, and = 2.25 was recommended by experimental methods. For different situations, they recommended that be between 2.0 and 2.5 [34] . This value function is S-shaped and is shown in Figure 3 below: The gains are shown by a concave curve and the losses by a convex curve. The value function of the TODIM method, which is the subject of this study, is similar to the prospect theory value function and this value function is also same as shown in Figure  3 .
Fuzzy TODIM Steps
We have already stated that Gomes and Lima [3] have established a multi-criteria decision-making method based on the prospect theory based on the crisp numbers. Fuzzy TODIM method is a method obtained by expanding the crisp numbers TODIM method with fuzzy numbers. In the method, mutual comparisons are made between the alternatives for each criterion and the losses and gains on each alternative are calculated on the other alternatives. The losses and gains of each alternative represent the degree of dominance of that alternative. In the last step, alternatives are sorted according to their normalized general values.
Suppose m be the number of alternatives and = 1,2 … , n be the number of evaluation criteria and = 1,2 … . Then let specifies the i th alternative, and specifies the j th criteria. Each criteria has a different weight grade and ̃= (̃1,̃2 …̃) is the weight vector, where ̃ denotes the significance weight of the criteria , such that ∑ =1 = 1 and 0 ≤ ≤ 1. should be noted that; ̃ and ̃ are trapezoidal fuzzy numbers, and is a defuzzified crisp number.
The steps of the fuzzy TODIM method used in this study are the steps obtained by analyzing the various articles in the literature such as [35] , [36] , and [37] and they are presented as follows:
Step 1: Calculate criteria weights and performance values of alternatives.
In this study, fuzzy numbers were used in the fuzzy TODIM method to evaluate the performance of the alternatives according to the qualitative measure and to determine the criteria weights. There are numerical values of alternatives for quantitative criteria, and these values are provided as trapezoidal fuzzy numbers as well as institutional data confidentiality. Performance evaluation and weighting processes are carried out by decision makers. The equations are as follows:
where ̃ is the performance ratio assessed by the p th decision maker considering the criterion j for alternative i. k is the number of decision makers.
where ̃ is the weight determined by the p th decision maker for j th criterion. If the performance values are in different units, normalization of these values is required. The fuzzy normalized value of any ̃= ( , , ℎ , ) is ̃, and calculated as:
B and C represent the sets of benefit and cost criteria, respectively. 
The losses and gains of any alternative over other alternatives are estimated by mutual comparisons.
Where ̃ and ̃ are the standardized performance values according to the criterion ( = 1,2 … ) of the alternatives and , respectively. These values are; that is, ̃ and ̃ are expressed as trapezoidal fuzzy numbers. The euclidean distance between these fuzzy numbers is calculated by the following equation:
Step 3: Calculate the relative weights of the criteria.
Relative weights of the criteria are calculated based on the reference criteria. The criterion with the highest weight is defined as the reference criterion. Suppose is the reference criterion; the relative weight ̃ of with respect to the reference criterion is found as follows:
where ̃ is the weight of criterion , ̃ is the weight of reference criterion , = 1, … , .
Step 4: Build the dominance degree matrix.
To obtain the matrix, the degree of dominance according to the criterion of the alternative on the alternative is calculated with the following equation:
where is the weakening factor of the losses. In this case, for the criterion , the dominance degree matrix ̃= [φ ] is created.
Step 5: Calculate the general dominance degree matrix.
The general dominance rating of alternative over alternative is calculated as:
As a result of this calculation, the general dominance degree matrix ∆ in × dimensions appears and shown as ∆ = [̃] .
Step 6: Calculate the overall value of each alternative and list the alternatives accordingly.
On the basis of the matrix ∆, the general value of the alternative can be calculated by the following equation:
where 0 ≤̃( ) ≤ 1 and the larger ̃( ) value is a better alternative. The alternatives are therefore sorted according to the decreasing order of the general value of ̃( ). In order to find out the superiority of these trapezoidal fuzzy numbers, one can use the ranking method of Kahraman and Tolga's work [31] .
Proposed Method
In this section, a new methodology's steps based on the integration of the said studies (AHP and TODIM) given in the previous subsections based on the study of Kahraman et al. [25] 's integration of the fuzzy AHP and fuzzy TOPSIS methods. Of course, some steps will be taken out because of merging, and some steps will be added to make it clearer. The steps of the recommended method is briefly as follows: 1.
Step: Create a commission of experts. This commission should set the criteria for valuation and alternatives with K members as prescribed by the top management.
2.
Step: Decide to the basis of evaluation. Use linguistic expressions for the weights of the measures and the performance values of the alternatives and use the data in Table 2 for this. (1.000, 1.000, 1.000, 1.000) Equal-excess is important (1.000, 1.500, 1.500, 2.000)
More important (1.000, 2.000, 3.000, 4.000) Much more important (3.000, 4.000, 5.000, 6.000)
3.
Step: Create the main criteria evaluation matrix. Firstly, each decision maker is surveyed with separate questionnaires on the benchmarks of the main criteria. For each decision maker, construct the main criterion matrix (̃) and the average main criterion matrix (̃) as follows:
where denotes the number of criteria in the main criterion hierarchical level; and here 1 ≤ ≤ and 1 ≤ ≤ . Hence, the decision maker should consider the main goal of selecting the best ERP system software; ask her / him to compare the generated main criteria with each other. Since there are equality in terms of k decision makers and their evaluations, compute the matrix with the formula ̃= 1 [∑= 1 ]. Then Eq. 7 is applied to this matrix and the weight of the main criteria is found.
4.
Step: Construct subcriterion evaluation matrix. Get thoughts related to the pair-wise comparisons of the sub-criteria decision from each decision-maker separately with the survey. For each decision maker, construct the subcriterion matrix (̃) and the average subcriterion matrix (̃) as follows: Then Eq. 7 is applied to this matrix and the weight of the sub-criteria is found. Repeat this fourth step for the sub-sub-criteria, if they exist.
5.
Step: Construct the weight matrix. In order to calculate the weight matrix, the sub-criteria for the main criterion weights are multiplied, if any, by the weights of the respective sub-subcriteria, and are calculated by the following general formula:
where ̃ is the term that is taken the average of decision maker and is applied with Eq. 7 to subsub-criteria, if they exist. In addition, the matrix created here can not be multiplied by the weights of the performance evaluations in the fuzzy TODIM method, so the transpose of the matrix is utilized.
6.
Step: Find performance evaluations: In this step, decision-makers are asked to rate alternatives (̃) according to the relevant subcriteria or sub-sub-criteria if necessary. If there exists quantitative criteria, the related data collected are integrated into this step. Apply Eq. 13 to form the performance matrix ̅ in Eq. 14 and replace the result in Eq. 25.
Make the evaluation for each alternative with respect to each criterion according to the scale in Table 3 .
Since there are equality in terms of k decision makers and their evaluations, compute the matrix ̃ with the formula ̃= 
AN APPLICATION ON CONSTRUCTION ORIGIN ENTERPRISE
This application was carried out in Turkey on an enhanced holding company that is based on construction. Founded in the construction sector for nearly 50 years, the group also houses 10 different companies in energy, casting and cement fields. To describe the annual turnover with a trapezoidal fuzzy number; it is (800, 900, 1000, 1100) million Turkish Lira. Having a dynamic human resource of 1300 people and performing successful projects, the group has set annual goals to re-evaluate its ERP system to secure the foundations of the growth. With this study, the basic ERP system to be applied in all companies of the related institution will be renewed. The companies of the enterprise are using different ERP systems and cannot provide a comprehensive report.
The top management has taken the decision to transform this disorganized structure into a single and whole. Therefore, the management is also in the view of renewing the system of the holding company according to its needs. A working team has been created for this project and they have participated in this revaluation and selection process, with a Director of Management, Director of Human Resources, corporate adviser, finance director, and a faculty member specializing in universities. A survey of the literature on the subject was made and also given in the introduction section. Then process-related work team has held several meetings.
The Delphi method has been applied with the support of team members and the set of criteria given in Table 1 has been decided to be implemented in the revaluation and selection process. The current system is the system used in four out of ten companies and will be called this manner as an alternative. The first alternative is to renew and restructure the existing system to include all companies. Though the licensing of the current system has been over 10 years since the beginning of the license, the price of establishing the system from scratch has been given in negotiations with the supplier company. However, as a result of negotiations, necessary discounts have been provided due to being an old customer and these prices are given below. In addition, there are alternative ERP softwares those have important points on the market. One of these alternatives has been included in valuation process with the opinions of the team members. The alternative called the proposed rival software is thought to be purchased completely and the new system will be installed and operated entirely instead of the old systems on the servers within the company. In this case, additional servers, trainings and support will be needed if necessary. On the other hand, the last alternative is the cloud alternative of the existing ERP system, which serves in the part of the organization. Then whole system should be transitioned to the cloud system and activated in the entire holding company. In this instance, there will be training costs for employees and of companies using different systems in the organization but the costs of transactions and housings belonging to the servers will decrease. For this reason, the number of employees who will use the software within the institution should be determined. The number of users in the past has been checked. This is regarded as the average value; the predicted number of users is given by the trapezoidal fuzzy number (65, 75, 85, 95). It is predicted as this number because there can be decrease in number with the increase in the productivity that would occur in the future or increase when the number of the company grows.
This decision is of great risk because the existing and functioning system will be renewed. In the event of a system failure, doing business may be totally affected. Therefore, for the solution the related enterprise needs exactly the proposed method, which includes both the viewpoint of the related team, adds cost to the account and also takes into account the risks.
Application with Proposed Method
The first and second steps of the proposed method were carried out as described in the previous section and started to be valued with five decisionmakers. At first, questionnaires created were presented to the members of the team. Because of space constraints, only the decision makers' overall evaluations will be given for the first step.
In the rest of the steps, just a decision maker's valuation will tell the method. The evaluations of decision makers for the third step are given in Table A 1. The main criteria matrix (̃) obtained by these valuations is given in Table 4 .
In the fourth step, main criterion -the evaluation of the adaptation and development-, which has the largest criterion number of the sub-criteria, is given in Table A 2 for only one decision maker. Other sub-criteria and sub-sub-criteria assessments created in this step are not given due to space constraints (if requested, account table will be shared the private).
In the fifth step, the weight matrix is found by applying Eq. 24 and the results are given in In the sixth step, a questionnaire was presented to the decision makers using the linguistic expressions in Table 3 . Corresponding numerical values will be input for the matrix shown in Eq. 25. Finding the cost calculations and then integrating them into the system is discussed in this step. For this purpose, one of the topics in engineering economy -the cost comparison method-named Equal Uniform Annual Cost (EUAC) method will be used. This cost value is calculated by the following equation: 
where P is the present value of the investment, i is the annual nominal interest rate (13%, taken from the InterBank markets), N (set by the team as 10 years) is the investment life of the investment to be made. The Euro/T.Lira rate was taken as 4.3196. The resulting cost data are presented in Table 6 . In the sixth step, a questionnaire was presented to the decision makers using the linguistic expressions in Table 3 . Corresponding numerical values will be input for the matrix shown in Eq. 25. Finding the cost calculations and then integrating them into the system is discussed in this step. For this purpose, one of the topics in engineering economy -the cost comparison method-named Equal Uniform Annual Cost (EUAC) method will be used. This cost value is calculated by the following equation:
where P is the present value of the investment, i is the annual nominal interest rate (13%, taken from the InterBank markets), N (set by the team as 10 years) is the investment life of the investment to be made. The Euro/T.Lira rate was taken as 4.3196. The resulting cost data are presented in Table 6 . The values for each alternative are calculated in Table 7 by taking the average of the responses from the questionnaires presented to the decision makers. The results from the previous Table 6 for the EUAC criterion have been included by this way.
Then, in the seventh step, Eq.s 12-13 are applied to obtain the gain-loss matrix ̅ . The results are given in Table 8 .
In the eighth step, relative weights can easily be calculated by applying Eq. 16 to the weights obtained with AHP in In the sixth step, a questionnaire was presented to the decision makers using the linguistic expressions in Table 3 .
Corresponding numerical values will be input for the matrix shown in Eq. 25. Finding the cost calculations and then integrating them into the system is discussed in this step. For this purpose, one of the topics in engineering economy -the cost comparison method-named Equal Uniform Annual Cost (EUAC) method will be used. This cost value is calculated by the following equation:
where P is the present value of the investment, i is the annual nominal interest rate (13%, taken from the InterBank markets), N (set by the team as 10 years) is the investment life of the investment to be made. The Euro/T.Lira rate was taken as 4.3196. The resulting cost data are presented in Table 6 . Table 5 . These calculated relative weights are shown in Table 9 .
With ninth step, the dominance degree matrix is calculated by Eq. 17. The corresponding calculation result is given in Table A 3.
In the tenth step, the general dominance degree matrix is obtained using Eq. 18. made as described in the theoretical section and the sequence is obtained as follows: A1 > A3 > A2. In this case, while the restructuring of the existing system is preferred in the first place, the cloud alternative of the same system is preferred in the second place. The alternative to other rival software is at the last order. Table 10 below shows the results obtained.
In the last step, the general values of the alternatives (̃( )) are found. The defuzzified results are as given in Table 11 . Comparisons are made as described in the theoretical section and the sequence is obtained as follows: A1 > A3 > A2. In this case, while the restructuring of the existing system is preferred in the first place, the cloud alternative of the same system is preferred in the second place. The alternative to other rival software is at the last order. The solution described so far only gives the results where equals to 1. 
Sensitivity Analysis
One of the important features of the TODIM method is the calculation of the risk situation. As it will be understood from the formula the risk factor is expressed with different values of the variable . The results for different values of variable in the TODIM method and the analysis with only EUAC model are given in Table 12 below. The values smaller than one show the results risk-averse conditions; values greater than one indicate results of the risk-seeker person or team. The fact that the sorting does not change in any case shows that the decision makers remain on the very safe side. As can be seen, when sorting according to only the cost; "the proposed rival system" alternative is the first place, while it is found in the last place with the fuzzy EUAC integrated fuzzy TODIM method. This has been a sign that decision-makers do not want to take the very big risks involved at the beginning of the application study.
As the value of increase, for example the values of 5, 6, or 7, the loss's real effect decreases and it is expected that the method should provide riskseeking solutions, while on the contrary since decreases the real effect of the loss increases and one seeks to averse from risk. Indeed this happened and in some studies in the literature, it is stated that such a situation assures to the accuracy of conclusion. As a result of the analysis: it seems that the decision makers think that the possible damage in "doing business" or a slight disruption in production has more effect than the cost between the alternative systems. There is also a risk of losing customers who are found in supply, not disruption just in production. That's why the DMs are very conservative in their responses to the questionnaires. This protectionist instinct is so high that even the cloud system, which is a very expensive alternative to the existing system, is ahead of the proposed rival system. Another consequence of this is the need for alternative rival systems to underline the simplicity and ease of use of their interfaces and their use.
CONCLUSIONS
Private institutions are becoming difficult to manage as they grow however thanks to ERP systems increasing the manageability. ERP systems ensure that every detail from highest to lowest level is known and available, and provide ease of management. At the same time, profitability is increasing due to proper business operations and increase in productivity. That is why it is very important for the big companies to decide which software to choose. Since it is a system that directly affects profitability, this study evaluated the ERP software selection process in a construction-based organization.
This evaluation process is a risky process because it could impress all business processes. A disruption in these processes would affect doing business and employee motivation, and so productivity will decrease; then profitability is likely to fall. Therefore, the TODIM method, which takes into account the risky situations, is preferred in this study. Furthermore, since it is necessary to include the uncertainties present in the model, in addition to the necessity of data security; the more suitable TODIM method was processed with fuzzy numbers. Since cost estimates are of great importance for decision makers in this method, how much the amount of annually will cost to the company is calculated by an equally uniform annual cost model.
The fact that there is no study that involves risky situations in the selection of ERP software and the evaluation of this subject with fuzzy multi-criteria decision method in this study have been an effective contribution to the literature. In addition, such a detailed cost calculation in ERP software is a difficult task. This study has made a significant contribution to the literature through the integration of the said methods and topics, and taking into account of the risky situations.
The findings obtained in the study include significant details regarding the selection of ERP software or revaluation. Even though very different and in pieces softwares are used in actual, this construction company uses a very old version of major and existing software mostly. As a result of the application, it is very natural to choose the renewal of the existing system alternative. Because there may be other possible disruptions in the transition process; which can lead to loss of service, sales and productivity; in this case too much damage can be caused while cost saving is desired. Decision makers may therefore be on the more conservative side and have brought the alternative having existing knowledge to the forefront.
For the proposals of possible future studies on the subject are; the relevant criteria have been determined by looking at the general framework and although the sector has not been determined to be a criterion, it is possible to raise or lower the criteria for different sectors if deemed necessary. The work was done for the big company; it can be applied with the necessary adaptation for small and medium sized companies. This problem can be applied by risk-free multi-criteria decision-making alternatives including risks in different ways. The related method(s) of Type-2 fuzzy numbers, which better express(es) uncertainty situations, can also be used. 
APPENDICE

AP
(1.00, 1.00, 1.00, 1.00) (1.00, 1.00, 1.00, 1.00) (1.00, 1.00, 1.00, 1.00) (1.00, 1.50, 1.50, 2.00) (0.25, 0.33, 0.50, 1.00) (1.00, 1.00, 1.00, 1.00)
AI
(1.00, 1.50, 1.50, 2.00) (1.00, 1.00, 1.00, 1.00) (1.00, 1.00, 1.00, 1.00) (0. 
AM
(1.00, 2.00, 3.00, 4.00) (1.00, 2.00, 3.00, 4.00) (1.00, 2.00, 3.00, 4.00) (3.00, 4.00, 5.00, 6.00) (1.00, 1.00, 1.00, 1.00) (0.50, 0.67, 0.67, 1.00)
AA
(1.00, 1.00, 1.00, 1.00) (1.00, 1.00, 1.00, 1.00) (1.00, 1.50, 1.50, 2.00) (0.17, 0.20, 0.25, 0.33) (0.17, 0.20, 0.25, 0.33) (1.00, 1.00, 1.00, 1.00) 
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